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Support of CFD 


• Pre-processing 

• Interim-processing 

• Post-processing 
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CFD Codes 



• FDNS 

- general purpose CFD code 

- combustion, pump, and external flow 
simulations 

• CORSAIR 

- code for unsteady turbomachinery simulations 

- turbines, compressors, and internal flow 
simulations 
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Pre-Processing Support for FDNS 


- Geometry specification 

• generated by GridGen 

• obtained by another source 

• standard plot3d format 

- Boundary condition specification 

• generated by GridGen 

• generated by hand 
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FDNS Boundary Conditions 
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Specification of Boundary Condition 
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3D 22-Grid Case 
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PreViewer 
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Patched Interface Panel 
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Fite Show Define Write Transformation Controls 


Legend 

Patched Interface! 
inlet 

Outlet Boundary 
Symmetry Plane 
Freestream B.C, 


is# Show Boundaries 
U Show Gnd Outlines 


Combined Panel 
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Error Report Panel 
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Future Plans for PreViewer 
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Interim-Processing 


• Process 

- generates line plots of results while the solution is forming 

• FlowShow 

- generates an animation of contour or vector plots of solution 
while it is forming 

• Monitor 

- updates screen images of mass conservation, delta, contours, 
vectors, and line plots of a solution while it is forming 
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General Method for Interim-Processing 


• Track a file that is being written by the flow 
solver during execution 

• Processing is triggered each time file is 
updated/written 

• Specified data is extracted from the file 

• Line plots or images are updated, or new frames 
are generated 
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Process: Check for Convergence 
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FlowShow: Super-Sonic Back Facing Step 




Development of Velocity Vectors 
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Monitor: Super-Sonic Back Facing Step 
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Mach Contours 
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Future Plans for Interim-Processors 


• Generate GUI’s for specification of input files 

• Combine functionality between tools 

• Add display of experimental data 
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Post-Processing 

- Animations 

• simple format specifications 

• runs in batch mode 

• engineer friendly 
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Instantaneous Mach Contours 


Animator 

• Generates MPEG animation files in batch mode 

• Allows input files to be compressed 

• Input Data Files 

- CORSAIR - customized output files 

- General Codes 

• standard Plot3D files 

• xy point files 

• Types of Animations 

- envelopes 

- line plots 

- contours 

- vectors 

• Customization of animations 
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2-Stage Turbine Pressure Contou 
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Future Plans for Animator 

• Add the calculation of streamline s/streaklines 

• Include a GUI to specify the view in 3D 

• Include automated feature extraction 
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Conclusions 

• Pre-Processing 

- significantly reduced time needed for error checking 

- eliminate ambiguities in input files 

• Interim-Processing 

- improved ability to detect convergence 

- improved understanding of underlying flow mechanisms 

• Post-Processing 

- improved understanding of underlying flow mechanisms 

- improved technology transfer 

• Improved Designs 



10/22/01 


24 


